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DETAILED ACTION 

This Office Action is in response to the transmittal of a new application filed on 
July 1,2003. 

Election/Restrictions 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-5, drawn to a method of manufacturing a semiconductor device, 
classified in class 438, subclass 40. 

II. Claims 6-10, drawn to a method of manufacturing a semiconductor device, 
classified in class 438, subclass 640. 

The inventions are distinct, each from the other because of the following reasons: 

2. Inventions I and II are related as combination and subcombination. Inventions in 
this relationship are distinct if it can be shown that (1) the combination as claimed does 
not require the particulars of the subcombination as claimed for patentability, and (2) 
that the subcombination has utility by itself or in other combinations (MPEP § 
806.05(c)). In the instant case, the combination as claimed does not require the 
particulars of the subcombination as claimed because the subcombination requires the 
implanting of source and drain regions in the active region adjacent to the sidewall 
spacers. The subcombination has separate utility such as a transistor. 

3. Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, restriction 
for examination purposes as indicated is proper. 
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4. Because these inventions are distinct for the reasons given above and the 
search required for Group I is not required for Group II, restriction for examination 
purposes as indicated is proper. 

5. During a telephone conversation with Mikio Ishimaru on June 17, 2004, a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 1-5. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 6-10 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

6. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .1 7(i). 

Status of Claims 

Claims 1-5 are pending. Claims 6-10 are withdrawn. Claims 11-14 are 
cancelled. 

Priority 

7. This application appears to be a division of Application No. 09/974,917, filed 
October 10, 2001 . A later application for a distinct or independent invention, carved out 
of a pending application and disclosing and claiming only subject matter disclosed in an 
earlier or parent application is known as a divisional application or "division." The 
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divisional application should set forth only that portion of the earlier disclosure which is 
germane to the invention as claimed in the divisional application. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's Admitted Prior Art (AAPA) in view of 6,392,310 to Matsunaga. 

AAPA teaches forming a pair of multi-layer structures (210a and 210b) on an 
active region on the semiconductor substrate (102); forming sidewall spacers (230) 
around the pair of multi-layer structures; forming a dielectric liner layer (231 ) over the 
semiconductor substrate, including the pair of multi-layer structures, the sidewall 
spacers, the dielectric liner layer in contact with the active region; forming a dielectric 
layer (232) over the dielectric liner layer; forming a photoresist (238) over the dielectric 
layer; patterning and developing the photoresist to form a photoresist contact opening 
(234) therein; and removing the photoresist. (See Applicant's Figures 2-3 and pages 3- 
8 of Applicant's specification) 

AAPA fails to teach forming a first tapered contact opening, using the photoresist 
contact opening, into the dielectric layer, forming the first tapered contact opening with a 
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bottom opening smaller than the photoresist contact opening; forming a second tapered 
contact opening, using the first tapered contact opening, into the dielectric liner layer, 
forming the second tapered contact opening with a bottom opening open to the active 
region for a smaller region than the active region with which the dielectric liner layer is in 
contact; and forming a conductive material in the first and second tapered contact 
openings to form a contact in contact with the active region, the dielectric liner laver, 
and the dielectric layer. 

However, Matsunaga, in Figures 2-6 and columns 8-9 lines 01-48, teaches 
forming a first tapered contact opening (i.e. - formed in layer 5), using the photoresist 
contact opening, into the dielectric layer (5), forming the first tapered contact opening 
with a bottom opening smaller than the photoresist contact opening; forming a second 
tapered contact opening (i.e. - formed in layer 5B), using the first tapered contact 
opening, into the dielectric liner layer (5B), forming the second tapered contact opening 
with a bottom opening open to the active region for a smaller region than the active 
region with which the dielectric liner layer is in contact (noting Figure 6); and forming a 
conductive material (8A) in the first and second tapered contact openings to form a 
contact in contact with the active region, the dielectric liner layer, and the dielectric 
layer. 

It would have been obvious to one of ordinary skill in the art to modify AAPA by 
incorporating forming a first tapered contact opening, using the photoresist contact 
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opening, into the dielectric layer, forming the first tapered contact opening with a bottom 
opening smaller than the photoresist contact opening; forming a second tapered contact 
opening, using the first tapered contact opening, into the dielectric liner layer, forming 
the second tapered contact opening with a bottom opening open to the active region for 
a smaller region than the active region with which the dielectric liner layer is in contact; 
and forming a conductive material in the first and second tapered contact openings to 
form a contact in contact with the active region, the dielectric liner laver, and the 
dielectric layer, as taught by Matsunaga, to reduce leakage current between a via and a 
gate electrode. 

10. Claims 2-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
AAPA in view of 6,392,310 to Matsunaga further in view of 6,407,002 to Lin et al. 

Claims 2 and 3 

Incorporating all arguments of Claim 1 and noting that AAPA and Matsunaga fail 
to explicitly teach forming a bottom anti-reflecting coating (BARC) on the dielectric layer 
before forming the photoresist over the dielectric layer to assist in patterning the 
photoresist, wherein the BARC has a tapered opening. 

However, Lin et al., in Figure 3 and columns 5-8 lines 65-68, teaches forming a 
bottom anti-reflecting coating (330) on the dielectric layer (320) before forming the 
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photoresist (340) over the dielectric layer to assist in patterning the photoresist, wherein 
the BARC has a tapered opening. 

It would have been obvious to one of ordinary skill in the art to modify AAPA and 
Matsunaga by incorporating forming a bottom anti-reflecting coating on the dielectric 
layer before forming the photoresist over the dielectric layer to assist in patterning the 
photoresist, wherein the BARC has a tapered opening, as taught by Lin et al., to provide 
a hard mask that can better control critical dimensions by minimizing standing wave 
effects. 

1 1 . Claims 4-5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
AAPA in view of 6,392,310 to Matsunaga further in view of 6,407,002 to Lin et al. further 
in view of 6,271 , 1 1 7 to Chemg. 

Claim 4 

Incorporating all arguments of Claim 1 and noting that AAPA, Matsunaga and Lin 
et al. fail to explicitly teach wherein forming a tapered contact opening uses an etching 
process. 

However, Cherng, in Figures 1-4 and columns 3-5 lines 35-62, teaches wherein 
forming a tapered contact opening uses an etching process. 
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It would have been obvious to one of ordinary skill in the art to modify AAPA, 
Matsunaga and Lin et al. by incorporating wherein forming a tapered contact opening 
uses an etching process, as taught by Cherng, to form a tapered contact opening. 
Claim 5 

Incorporating all arguments of Claim 1 and noting that AAPA, Matsunaga and Lin 
et al. fail to explicitly teach wherein forming a conductive material includes: depositing 
the conductive metal over the dielectric layer and in the tapered contact opening; and 
planarizing the conductive metal flush with the dielectric layer. 

However, Cherng, in Figures 1-4 and columns 3-5 lines 35-62, teaches wherein 
forming a conductive material includes: depositing the conductive metal over the 
dielectric layer and in the tapered contact opening; and planarizing the conductive metal 
flush with the dielectric layer. 

It would have been obvious to one of ordinary skill in the art to modify AAPA, 
Matsunaga and Lin et al. by incorporating wherein forming a conductive material 
includes: depositing the conductive metal over the dielectric layer and in the tapered 
contact opening; and planarizing the conductive metal flush with the dielectric layer, as 
taught by Cherng, to reduce topography variations and increase chip packing density. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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US 4,902,377 to Berglund et al. teaches etching sloped via sidewalls in a 
dielectric to form a contact to an interconnect. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David L. Hogans whose telephone number is (571 ) 272- 
1691 . The examiner can normally be reached on M-F (7:30-4:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead Jr. can be reached on (571) 272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). .. 
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